SYNOPSIS
In identifying appropriate strategies for effective use of preventive services for particular settings or populations, public health practitioners employ a systematic approach to evaluating the literature. Behavioral interventton studies that focus on prevention, however, pose special challenges forthese traditional methods. Tools for synthesizing evidence on Preventive interventions can improve public health practice. A Computerized Tool for Evaluating the Preventive
Effectiveness of Interventions
n the mid-1990s, the United States Preventive Services Task Force used evidence-based decision rules to evaluate the quality of evidence supporting the use of more than 200 medical office interventions for more than B0 potentially preventable diseases and conditions.r The task force's goal was to alleviate uncertainty about the value of preventive services, thereby reducing one barrier to the delivery of clinical preventive seivices. Even if clinicians accept the value of preventive services, however, we know that simply distributing guidelines to them is not enough to ensure the inclusion of appropriate prevention activities in their practices, much less to alter patient behavior.2-a Thus, there is a growing need for public health professionals to develop and evaluate interventions aimed at increasing the use of preventive services in clinical settings.s,5
Studies that examine the impact of a treatment usually focus on either efficacy or effectiveness. Traditionally, guidelines have been developed using efficacy studies that answer the question, 'Will this treatment or intervention work in the clinical trial or controlled setting?" Effectiveness studies, on the other hand, examine whether the treatment or intervention works in routine practice where patients are more diverse and may be non-compliant, and the quality of health providers may vary. Efficacy studies (of drug therapies, for example) use specifically selected volunteers as subjects, thus the results may not be applicable to the public at-large. Since most behavioral intervention studies do study effectiveness, public health practitioners may find it more relevant to compile and evaluate information on effectiveness studies. A structured, standardized system for evaluating the literature is essential to understanding how evidence from different studies may influence the approach to a particular clinical problem. Formal reviews, qualitative research syntheses, and meta-analytic quantitative analyses often are used to evaluate the medical and psychology literature.T-10 These techniques provide a systematic approach to assembling and evaluating evidence on a given topic. Once compiled, the evidence can be used to inform future practice. If a more casual, less objective review of the literature is used instead, a risk arises that the results may reflect mere opinions rather than an unbiased summary of evidence. If the more subjective perspective on the literature is used to guide new intervention development, precious resources may be wasted on ineffective interventions that are deemed valuable by matter of opinion but that have no valid results. A systematic, evidence-based approach is the best way we know to discover the real effectiveness of an intervention. Armed with evidence from prior studies, practitioners can make more informed decisions about implementing new interventions in their particular settings and populations.
Systematic reviews of studies on behavioral interventions, in particular, pose special challenges not often found in reviewing efficacy studies.5 Because treatment protocols are often similar in efficacy studies, combining information across studies is easier. In preventive interventions, however, a multiplicity of real-world variables may be important determinants of outcomes, including the structure of the health care system, the physical environment, or characteristics of the providers delivering or participating in the intervention. In addition, what seem to be similar interventions often have varying content and intensities. For these reasons and because many behavioral interventions are multi-faceted, it is more difficult to pool them together for formal meta-analyses.
Our goal was to design a system of summarizing information that public health professionals, health care organizations, and practicing physicians could use to evaluate the effectiveness of preventive interventions. We also intended this system to facilitate decisions to implement particular interventions, or to create guidelines that may be suitable for specific populations.
In collaboration with the Centers for Disease Control and Prevention through a contract with the American Association of Health Plans we set out with three goals: l) to develop a literature review process that includes an abstraction instrument and a system for categorizing interventions for enhanced delivery of preventive services in clinical settings; 2) to test the feasibility of this process by performing an evidence-based review on a pilot topic; and 3) to design a relational database for personal computers with a user-friendly evidence-reporting system. This database would allow public health professionals to structure and standardize their own evidence on preventive services and provide easy organization and ongoing access to data for use in a variety of settings.
MrrHoDS
Pilot topic and literature search. The selection process and literature search for the pilot topic informed the development of the abstraction tool. To rate each of the 10 prevention topics considered (mammography, hormonal replacement therapy, and primary prevention of skin cancer, for example), we used the following criteria: (a) burden of suffering; (b) generalizability; (c) salience for prevention; (d) sufficiency of electronic database citations; (e) prevalence of condition across socioeconomic, ethnic, occupa-: DAUMIT ET AL.
tional, and age spectrums; and fl well-established efficacy of interventions for condition. Hlpertension, a condition emphasized in the Healthy People 2000 and 2010 objectives, received the highest overall ratings and became the pilot topic for the evidence review.11 Efficacious therapies for hypertension have long been available, but given our low national levels for control of blood pressure, it is clear that we need more effective strategies to engage both patients and providers in optimal practices to improve blood pressure.12 16 We looked at peer reviewed, English language articles from 1970 through July 1999. Our principal focus was on effectiveness studies that described interventions for screening and follow-up for hypertension, or for management of hypertension. We excluded efficacy studies of drug therapy, and articles that provided only attitudes, knowledge, or beliefs as an outcome. We also excluded articles that did not measure a clinical outcome, or that had a total sample size of fewer than 50 or fewer than 25 in each study arm.
We developed search terms for interventions for hlpertension detection and management. To find eligible articles, we searched a wide spectrum of medical and psychology electronic databases. We also discussed our references with experts in hypertension to ensure our list was comprehensive. For all articles retrieved, we reviewed the reference lists to locate additional candidate studies.
Abstraction tool. We developed a comprehensive abstraction tool to gather information from the articles of interest. Our team originally designed and used the tool as a paper instrument; however, we incorporated the abstraction tool into the computerized database so articles can be abstracted and keyed directly into the com-Puter.
The total abstraction tool has approximately 700 fields that allow the reviewer to efficiently capture the critical descriptive characteristics of the study in a structured format. The tool is designed to describe the multiple intervention parts, groups of participants, and outcomes that are common in behavioral intervention studies. Information is abstracted into sets of intervention characteristics, study characteristics, study outcomes, and study quality (Table 1) . We designed the tool to be used with an) prevention topic.
We present the abstraction process from an article by Erfurt, et a1., to further illustrate the concepts of how the tool categorizes behavioral intervention studies.rT The Erfurt study, which reports on the results of a work-. Classifies each.intervention com.po.nent into 74 mutualf exclusive intervention 5ubtypes . For each intervention componenc describe:
iauntin., which interventl{f, ri..componpn* are which subject groups site h;.pertension intervention, is a good example because it incorporates several different types of interventions.
We consider first the characteristics of the intervention. We identifz the study arms, or the groups that are compared in the article. In the Erfurt article, we find four study arms, one at each of four worksites (Table 2) . Next, we identifu the discrete parts of the intervention, its components. An intervention component is a recognizable unit of an intervention that may have its own goals, setting, and participants. Study arms receive different combinations of intervention components (see Table 1 ). In the Erfurt study, for example, we identify four intervention components: screening, health information, individual health education, and organizational activities (Figure l) . To further distingulsh intervention components and facilitate comparison across studies, we created 74 smaller, mutually exclusive groups we name intervention subtypes, each component of which consists of at least one intervention subtype. In the Erfurt article, the intervention component screening has three intervention subtlpes: blood pressure screen, individual education or counseling, and provider referral or appointment (see Figure 1 ). Classifuing the intervention into components and then subtlpes allows for grouping Table 1 ). Usually there will be only one subject group per article. Two or more subject groups are created, however, if different types of participants are to be compared (doctors and nurses or men and women, for example), or if intervention components are directed at different types of participants (such as screening reminder for nurse and mailed appointment card for patient). If there is more than one subject group, the tool allows the reviewer to identi$t which intervention components are received by which sublect groups. In the Erfurt study, we consider the four worksites to have similar populations of workers so we classify them as one subject group (see Table 2 ).
The tool provides the ability to abstract information on the sociodemographic characteristics of the subjects, such as age, gender, ethnicity, heaith insurance t1pe, marital status, and occupation. This information is important because different interventions may not have been tested in a particular population of interest. In addition, the tool allows the collection of information on the number of individuals eligible for screening (if applicable) and for the intervention, and the number who received the intervention and completed the study. This information is used to evaluate the quality of study design, implementation, and generalizability. and future comparison of intervention information across studies.
We based the intervention subtypes on a thorough review of the hypertension and clinical prevention literature. Although some of rhe subtypes are specific to hypertension detection and management, many are relevant for a range of prevention topics. The computerized abstraction tool ultimately will allow for additions or removals of intervention types, tailoring for the specilic topic under review.
We next examine the characteristics of the study's subjects. We identifu the subject groups as groups of recipients of the intervention (see Users can abstract the study outcome information, and the abstraction tool allows the association of each outcome with a subject group and specific intervention components (see Table l ). The user chooses from 4g mutually exclusive t)?es to further classify each outcome. This classification, similar to intelvention subtypes, allows for future grouping and analysis of data across studies. Information is also captured on sample size and actual results for each outcome to allow subsequent quantitative analyses. Three outcomes are .rr"urr."d in the Erfurt study: systolic blood pressure, diastolic blood pressure, and hypertension control. Table 3 provides an example of outcome data for selected articles on worksite interventions for hypertension.
Along with comprehensive data on characteristics of the intervention, subjects, and outcomes, the tool allows for collection of information on article quality (see Table 1 ). The user is queried about intervention design, population selection, and study implementation as well as statistical analysis issues. The computer computes quality scales that may be displayed in an evidence report.lB Abstraction process. After our draft abstraction tool was developed, six reviewers participated in the literature search and abstraction process. Each article was reviewed independently by two reviewers and then adjudicated. Any disagreements were resolved through consensus and a third reviewer. This process provided the basis for literature synthesis and was an important test of the tool's utility. Future users of the abstraction tool may or may not choose to use two independent reviewers. This method may not be efficient or feasible for many users, although it is regarded as the most thorough.
Relational database. We created the relational database in MicrosoftAccess 2000. The database contains all abstracted information from the various studies and its design preseryes the relationships between intervention components, subjects, and outcomes in a particular arti-cle. This format allows a visual roadmap or diagram of the relevant parts of each study (see Table I and Figure l) ' The input function guides the user in selecting the relevant parts (subject groups or intervention components, for example). The database can be used to add new articles, search for articles of interest, create summaries, and develop and print evidence tables (Figures 2 and 3) . Additionally, the database can be used to generate ASCII or text output files. This option allows anyone interested in performing advanced statistical analyses of intervention effectiveness to use outcome data for their own calculations. Currently, the database consists of the hlpertension related articles from our pilot study, but can be used for reviews on any prevention topic of interest. At this polnt, each group of users is responsible for its own database, but as the application evolves we foresee development of a shared input database that would require PUBLIC HEALTH REPORTS ' 2001 SUPPLEMENT I ' VOLUME I l6 some quality control, such as review of a percentage of entered articles.
Rrsurrs
Literature characteristics. Of the 232 articles identified by our literature search of interventions for hypertension detection and management, 100 met our inclusion criteria and were reviewed. Randomized controlled trials were the most common study design (49), followed by cohort studies (19) . observational studies (18) , and non-randomized controlled rrials (16) . We identified an average of three discrete intervention components per study. From the 74 p<tssible intervention subtypes we created l5 comprehensive categories. In our pilot review, counseling was the most common category, with rewards and computer-based materiai the Ieast common (Table 4) . A variety of health professionals and workers delivered these interventions, with physicians and nurses making up the majority of intervention leaders described in the articles. The interventions were delivered in various settings (Table 5 ), most frequently in physician offices and community locations.
Database generated reports. To demonstrate the capabilities of the PC search and reporting system, we describe a search of the database using as our example the effect of workplace counseling interventions on diastolic blood pressure. From the database interface (see Figure  3) , the user selects the fol- the evidence for the selected articles so that characteristics may be compared across studies of interest. Example evidence reports are shown in Tables 2 and 3 and described below. Table 3 displays the outcomes related to diastolic blood pressure for the selected studies. It shows the relative magnitude in diastolic blood pressure change across intervention groups in a study, as well as across different studies. For example, in the Erfurt study, it appears that study arm 4 has the largest incremental change of the four arms. However, the Agras study shows even greater changes in diastolic blood pressure. In addition to the qualitative evidence table shown, this data can be exported into analytic programs and statistical tests run to compare and contrast the data. Table 2 displays the intervention descriptions for the seven articles of interest. This summary table can help examine the different types of interventions and information, when available, on the leaders and timing of the interventions. For example, the Erfurt article consisted of a three-year intervention with some interventions led by physicians and others led by psychologists, nurses, or health educators. Using information from other reports, we can link information about the intervention compo-nents to outcome data, as well as examine which of these components would be important in a public health setting given available personnel and other resources. As shown in this example, missing data reflect the heterogeneity found in these articles in reporting study methodology.
DrscussloN
The systematic selection, review, and synthesis of literature on behavioral interventions are complex tasks. A conceptual model for reviewing this literature is important for the future of public health practice because we need to understand which interventions work, and why, in order to make decisions about which programs to implement in our communities.
The Healthy People 2010 goals underscore this importance by emphasizing behavioral interventions and effectiveness trials.ll The classification system we devel-oped for preventive interventions provides a basis for categorization and evaluation of these studies. public health and other professionals can utilize this system to compile and synthesize information on interventions in their flelds of interest. To the extent that effective interventions are not found in a particular area of need or cate_ gory of intervention, the void can signifi critical areas where new intervention strategies should be developed and tested.
We have precisely described our methods and process for creating the abstraction tool and database search and reporting system, demonstrating that actual use of the system need not be complicated as the computer interface is user-friendly. The time to review articles for a new topic and to enter information into the database should take no longer than to carefully and thoroughly read each article. However, if this requires more time than is feasible for a given project, practitioners may want to team with other organizations (such as universities, foundations, or specialty societies) that share their interests and may have more resources to perform article reviews. Once the database contains the relevant articles on a Dar-ticular topic, the search and reporting functions can be performed very quickly.
Proposed guidelines. For hypertension, clearly an important public health problem, we found that many articles in our pilot project failed to describe important intervention characteristics, such as the length or intensity of the intervention, or did not provide detailed participant information. We propose that studies reporting on preventive interventions follow these guidelines: (a) categorize and report interventions in discrete components; (b) report sufficient subject participation and sociodemographic information; and (c) report intervention characteristics such as leaders, timing of intervention, and setting.
These suggestions may help create a guidepost for the prevention literature that will facilitate the ability of pub, Iic health professionals to compare and select the most appropriate and effective interventions.
